ABSTRACT To determine the value of simple spirometric measurements in the diagnostic assessment of breathless patients, doctors requesting such tests were asked to predict the likely ventilatory abnormality, expressing these pretest predictions as probabilities. Comparison of these pretest predictions with the test results allowed an analysis of the doctors' ability to identify lung function abnormalities and an assessment of the diagnostic usefulness of the test. Predictions and spirometric measurements were made in 123 patients. Doctors expressed preference for a particular spirometric category in 112 cases, of which 13 were predicted to have a restrictive defect, 77 were predicted to have an obstructive defect, and 22 were predicted to be normal. Spirometry showed that nine patients had a restrictive defect, 79 had an obstructive defect, and 24 had normal indices. The study showed that 61% of the tests gave a result that doctors predicted as being unlikely. The study also showed that doctors had difficulty in identifying the reversibility of airflow obstruction in patients in whom they correctly predicted obstruction. Spirometry fulfils a useful role in the diagnosis of breathless patients. 
Most clinicians consider that measurement of ventilatory capacity by spirometry is useful in the diagnosis of the breathless patient. In many clinical conditions, particularly where more sophisticated measurements of lung function are not available, it may be the only accessible test. The diagnostic "usefulness" of spirometry, however, has never been measured in a quantitative way. To make such a measurement it is necessary to know the requesting doctors' pretest estimations of the likelihood of particular abnormalities and to compare them with the information provided by the test.1 Thus an unexpected result is "useful" while an expected result has not contributed to the doctor's knowledge about his patient and might not be considered to have provided useful diagnostic information. The purpose of this study was to measure the usefulness, in this sense, of simple spirometry in the diagnostic assessment of breathless patients.
Methods

PATIENTS
The patients studied were inpatients and outpatients sent to the respiratory function laboratory by hospital doctors of all grades and from all specilities, for whom simple spirometric measurements were requested. The only criterion for selection was that such patients should be complaining of breathlessness. REQUEST When doctors predicted an obstructive defect and this was confirmed by the test, reversibility status was correctly identified in only 36 of 64 cases (56%) (table 3) . If the categories of ventilatory defect are expanded to four, airflow obstruction being split into reversible and irreversible, then the doctors' accuracy for category prediction drops to 53 of 112 (47%) (tables 2 and 3).
The differences between pretest and post-test probabilities are tabulated for 123 patients (table 4) . Overall, 61 % of the tests were useful according to our criterion that the change between pretest and post-test probability should be greater than 0.5. Of these useful tests, 46% were in cases where the doctor's most likely prediction was irreversible obstruction and the test demonstrated reversibility, or vice versa.
Considering the prediction of airflow obstruction, we found that when the doctors' pretest probability for airflow obstruction was at least 0.8, then 83% of these patients actually had this defect (figure). This suggests that when the doctor is fairly certain of the presence of airflow obstruction, his probability prediction is reasonably well calibrated. Calibration appears less good, however, when the doctor thinks that airflow obstruction is unlikely.
Discussion
We have attempted to assess doctors' ability to predict the results of simple spirometry in breathless patients and their degree of certainty about the type of abnormality identified. Doctors seem reasonably accurate in their identification of the type of condition as either restrictive or obstructive disease or normality. We accept that the definitions of ventilatory defects used in this study are arbitrary and simplistic; more detailed measurements of ventilatory capacity, however, were beyond the scope of this study. Furthermore, these definitions have been in long term use in this laboratory and are well known to the doctors making the requests.
Prediction of reversibility of airflow obstruction Our criterion for determining that a test has been useful requires that the test gives a result which the doctor thought unlikely. It may be argued that changes of less than 0.5 between the pretest and posttest probabilities are useful in that they provide reassurance for the doctor. Of course, the true test of the diagnostic usefulness of an investigation is whether the result influences the patient's management.
Our criterion of usefulness is reasonable only if the doctors' probability predictions are considered to be well calibrated. If, for example, the pretest probability of airflow obstruction in a particular case is 0.9, then we would expect 90% of all similar patients to be shown to have airflow obstruction. Calibrating predictions by the method described indicated reasonable accuracy in the strength of doctors' pretest probabilities, although there was a general tendency to 363 underestimate the probability of airflow obstruction.
Our results show that simple spirometry has a useful role in the investigation of breathlessness. There is increasing awareness of the need to select tests appropriately.1 8 The method of evaluating a test used here could be applied to further studies of the diagnostic value of other everyday tests.
